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Abstract: This paper proposes to present the centrifugation operation with temperature decrease, as an 
alternative through physic methods for clarification of some lipid fractions through chemical methods such as the 
extraction with organic solvents. The experiments are made on hog’s lard.  
 
INTRODUCTION 
 
The separation and analysis of lipid compounds of some alimentary materials is in 
present a subject of wide interest and intense research.  The separated fatty acids, as a 
measurement of clarification, cane find applications such as chemical standards, in the 
pharmacological industry, or as alimentary supplements.  
The great variety of fatty acids, which can be find in nature, makes problematic the 
totally analysis of fats.  
In present, the most methods which are used in present for the separations of lipid 
fractions from alimentary materials, for clarification, are chemical methods, but these are 
involving costs and time.  
This paper proposes an alternative method to the chemical clarification methods: a 
physical method – centrifugation with temperature decrease.  
The separation through centrifugation of heterogenic liquid – liquid systems is based of 
density difference of the phases. The separation efficiency depends from intensity of the 
centrifugal and gravitational fields. The measurement of the efficiency of the centrifugal field 
comparative with de gravitational is the efficiency factors. For separation operations, this 
factor haves values over 104. 
 
MATERIAL AND METHODS 
 
The hog’s lard is obtained from bacon and leaf fat. Table 1 gives the composition of the 
fat.  
The fat is processed continuous, in a De Laval plant (figure 1), with following parts: 
hasher, fat heating machine, supplementary destructions apparatus, first separators, 
deodorization apparatus, final separators, chillator, filling and packing machines. Such a plant 
double hashes the material, first at the hasher (wolf) and second at the destructor, through step 
heating and separation of the melt fat.  
 
 
 
 608
 
Table 1. Fat composition [%] 
INDICATOR FAT 
Total lipids 99,70 
Triglycerides  99,20 
Phospholipids 0,33 
Cholesterol 0,10 
Fatty acids: 95,80 
- saturated, from which: 39,64 
C10:0 – caprinic 0,12 
C12:0 – lauric 0,20 
C14:0 – miristic 1,40 
C15:0 – pentadecanodic 12,82 
C16:0 – cetyl palmitic  24,30 
C17:0 – margarinic 0,80 
- mono-unsaturated: 45,51 
C14:1 – miristolinoleic 0,01 
C16:1 – palmitolinoleic 2,50 
C18:1 – oleic 43,00 
- poly-unsaturated: 10,60 
C18:2 – linoleic 9,40 
C20:3 – linolenic 0,70 
C20:4 – arahidonic 0,50 
 
Figure 1. Schema of the De Laval plant for fat processing: 1 – hasher (wolf); 2 – proof adapter; 3 – pre-
heating tank; 4 – pumps; 5 – disintegrator; 6 – horizontal centrifuge; 7 – pre-heater; 8 – deaerator; 9 – De Laval 
separator; 10 – tank; 11 – chillator; 12 – thermo-regulator.  
 
 
In such a plant are processed alimentary hog’s lard (high quality and first quality). The 
organoleptic properties of the lard are given in table 2, and the physical and chemical 
properties in table 3.  
The hog’s lard obtained in such a plant are then centrifuged, in a Sorvall RT6000 
Refrigerated Bench Top Centrifuge, with following characteristics: 
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- hog’s lard quantity: 600 g 
- first centrifugation: centrifugation temperature tI = 28ºC; rotation velocity n = 3400 
rot/min; centrifugation time T = 3 ore; 
- second centrifugation: centrifugation temperature tII = 18ºC; rotation velocity n = 
3400 rot/min; centrifugation time T = 3 ore. 
 
Table 2. Organoleptic properties of hog’s lard 
CHARACTERISTICS ADMISSION CONDITIONS 
 HIGH QUALITY FIRST QUALITY  
Aspect and consistency at 20ºC Homogeny mass Homogeny mass or fine granulated 
Aspect in melt stage  Transparent  
Colour White White; admission white-yellow 
Odour and taste  
 
Characteristic for fresh hog’s lard, 
no admissions of strange odour and 
taste  
Characteristic for fresh hog’s lard, 
no admissions of strange odour and 
taste; admission of low roast taste 
 
 Table 3. Physical and chemical properties of hog’s lard 
CHARACTERISTICS ADMISSION CONDITIONS 
 HIGH QUALITY FIRST QUALITY 
Acid index [mgKOH/g] max. 0,7 1,3 
Water and volatile materies [%[ max. 0,2 0,3 
Insoluble impurities [%] max. No  0,05 
Oxidation stage of fat   
- Kreis reaction  Negative  
- peroxide index [miliechivalent/kg] max. 10 
Refractive exponent (n40ºCd) 1,448 ... 1,461 
Saponification number [mgKOH/g] 192 ... 203 
Iodine number [g/100g] 45 ... 70  
 
RESULTS  
 
Through the two centrifugations results: 
- first centrifugation: solid phase G1 = 420 g; liquid phase G2 = 180 g; 
- second centrifugation: solid phase G3 = 58 g; liquid phase G4 = 122 g. 
All the four phases obtained through the two centrifugations and the row material are 
analysed as follow:  
- determination of acid index; 
- determination of saponification number;  
- determination of essential value ; 
- determination of iodine number (STAS 145/19-90); 
- determination of peroxide index, as a measurement of rancidity and a quantitative 
value of oxidation in first stage, when de aliment cane not be considerate rancid from 
organoleptic view point. 
Table 4 gives the values of the physic-chemical parameters for hog’s lard. The 
measurements are made after the two centrifugations, as liquid and solid fractions, in parallel 
with the etalon hog’s lard. The following notations are used:  
- UpLI = liquid fraction after the first centrifugation; 
- UpLII = liquid fraction after the second centrifugation; 
- UpSI = solid fraction after the first centrifugation; 
- UpSII = solid fraction after the second centrifugation; 
- IA = acid index; 
- IS = saponification number; 
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- IE = essential value; 
- II = iodine number; 
- IP = peroxide index.  
 
Table 4. Values of physic-chemical parameters of hog’s 
Nr.  Type IA 
[mgKOH/g] 
IE 
[mgKOH/g] 
IS 
[mgKOH/g] 
II 
[ g I/100g P] 
IP 
[mgNa2S2O3 
0,01N/g] 
1 UpLI 0,3 198,7 198,4 66,83 4,58 
2 UpLII 0,3 197,2 196,9 78,1 1,84 
3 UpSI 0,3 193,0 192,7 67,5 4,61 
4 UpSII 0,3 194,6 194,3 69,2 3,41 
5 U2 2,2 198,2 196,1 82,73 6,4 
 
CONCLUSIONS 
 
On the basis of the results, we can conclude:  
1. The values of the acid index are relative low, but near, the high value is for the etalon 
(U2). The free fatty acids are uniform distribute in the test probes, processed through 
centrifugation and controlled temperature decrease.  
2. The saponification number varies in low limits and don’t indicates a logical 
difference between the test probes. The values are between 193 and 199 mg KOH/g and cane 
being compared between the liquid fractions from the first and second centrifugations and the 
etalon test probe (U2). The lowest values appear for fractions from the solid parts of lard. 
3. The essential value varies in accord with the saponification number; we cane not 
make differences between the test probes.  
4. The iodine number indicates the unsaturation ratios of the lipids is near 1g I2/100g 
test probe and lower for the liquid fractions of lard. The etalon probe (U2) has lower values, 
probably as results of decrease of the number of doubles bundles in the probe. It could be 
possible that these values are from the difference of the molar masses (middle) of the 
components of this type of fractions. In the solid fraction exist higher concentrations of 
saturated compounds, so with higher molar masses, and the liquid fractions are more 
concentrated in unsaturated compounds, with lower molar masses.  
5. The peroxide index has values between 1,8 and 7,1 ml Na2S2O3 0.01N/g probe. The 
second fractions have in all the cases lower values as the first fractions and these values could 
be compared with those of the etalon test probe. The centrifugation, together with the 
controlled decrease of the temperature, has as consequence an important decrease of the 
peroxide in the structure of a lipid aliment.  
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